the other genotypes, but the details have not yet been worked out. Although the genotypes associated with severe suxamethonium sensitivity are relatively rare (about 1 in 2,000 of the general population), at least one of the genes concerned (Ela) is relatively common and is present in about 1 in 25 (Fig 1) .
Normally in the red cell 90 % of glucose is converted anaerobically to lactic acid and only 10% is oxidized to pentose phosphates: the limiting factor here is the availability of TPN. However, the formation of oxidized glutathione or of methamoglobin leads to their reaction with TPNH through the appropriate reducing enzyme and to the formation of TPN; the presence of excessive TPN now permits additional oxidation of glucose to pentose, and in this way glutathione and metheemoglobin are reduced (de Loecker & Prankerd 1961) . In practice this system of reducing methmmoglobin seems only to operate under adverse environmental conditions, the more usual reduction being accomplished in conjunction with DPN and glycolysis.
In the presence of methylene blue the metabolism of glucose through the pentose phosphate pathway can also be considerably increased and the importance of G6PD in controlling this metabolic route can be shown by comparing glucose oxidation in the red cell in normal and enzyme deficient subjects (Table 1) .
In vitro experiments have demonstrated the protective action of reduced glutathione on haemoglobin. In mixtures containing these compounds the addition of ascorbic acid leads first to the oxidation of glutathione and only subsequently to the oxidation of hxemoglobin and the formation of choleglobin (Jandl et al. 1960) .
In subjects whose red cells are deficient in G6PD similar oxidative end-products of hemo- deficiency being destroyed by an agent is directly related to its age. Other chemical changes are also found in G6PD-deficient cells apart from the lack of enzyme. Particularly relevant are the low levels of GSH and its instability, and the low content of catalase, which also contributes to the inefficient protection of these cells from oxidation, catalase being responsible for the destruction of hydrogen peroxide (Tarlor et al. 1962) .
The clinical disorder associated with G6PD deficiency was first observed in Negroes who developed an acute himolytic animia when treated with the antimalarial drug primaquine and (Table 3) .
Any of these agents will produce haemolysis in normal individuals if given in sufficient quantity, but in the affected a relatively small dose is himolytic. This is well illustrated by phenylhydrazine which in a dose of 100 mg daily produces haemolysis in normal individuals but a dose of 50 mg daily will do so in G6PD-deficient subjects. Individuals with this enzyme deficiency Table 3 , but in the case of favism the situation is somewhat different (Szeinberg et al. 1957) . American negroes are apparently insensitive to the fava bean and in S. Caucasians favism is not apparently seen in all individuals who are enzyme deficient. It seems as if an abnormal gene closely linked to the G6PD one may also be concerned and results in the abnormal metabolism of bean products.
The detection of G6PD deficiency is not difficult. The enzyme can easily be assayed directly by -measuring the oxidation of TPNH spectrophotometrically in a red cell system containing the requisite substrates (Prankerd 1963) . Alternatively the stability of reduced glutathione against oxidation in the presence of acetylphenylhydrazine can be measured (Beutler et al. 1957 ), but this is not a particularly sensitive test. In the absence of suitable equipment and in field studies two simple methods, one involving the reduction of methaemoglobin (Brewer et al. 1960 ) and the other the reduction and decoloration of brilliant cresyl blue (Prankerd 1963) , can be used.
Several variants of G6PD deficiency may be seen clinically. In one of the commonest, that producing drug sensitivity in Negroes, only 10-15% of the enzyme is present in the red cells. In S. Caucasians the deficiency is greater and only 0-5% of enzyme is present. These subjects are often sensitive to the fava bean and in many of them a haemolytic state in the newborn is also a feature. In N. Caucasians a total deficiency of enzyme is occasionally seen and is associated with a s v re nonspherocytic hemolytic disease dating fr,m birth. One such patient had red cells which appeared to be insensitive to primaquine when his cells wer9 transfused to a normal donor taking this drug (Bowdler & Prankerd 1964 (Kirkman & Crowell 1963) .
Other differences between G6PD variants also exist; for instance tissue cells other than the red cell, such as leucocytes and liver cells, share the deficiency in S. Caucasians, but not in Negroes. In our patient with nonspherocytic haemolytic disease leucocyte enzymes were normal in activity.
The prevalence of this harmful genetic abnormality in many communities has led people to wonder how the gene frequency is maintained. Following the analogy of sickle cell disease and its protective effect against malaria the relationship of this defect to malarial infestation has been investigated and it appears that there is also a degree of protection afforded by a deficiency of G6PD. (Allison & Clyde 1961) . The mechanism of this could be a result of the instability of reduced glutathione in the red cells because this compound is required for the growth of malarial parasites.
